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ABSTRACT: Two finely-dispersed, homogeneous and regenerable cell 
suspension cultures were established from embryogenic callus 
derived from immature and mature embryos in barley. The quality and 
viability of suspension cells obtained were determined using 
differential-interference-contrast microscope and 
fluorescence microscope. Cell suspension 

cultures, maintained in modified liquid CC medium, showed a 10 -fold 
increase in dry weight after two weeks with a doubling time of about 3 
days. Addition of L-proline and casein hydrolysate in the medium had 
positive effect on the growth of cell cultures. Subculture interval 
significantly affected mitotic index. Both cell lines established were 
able to regenerate plants by somatic embryogenesis , but cell line Z-IM 
showed much higher regeneration capacity than cell line Z-M. 
Comparatively high frequencies of variations in chromosome number and 
structure were found in both lines, and a correlation between karyotype 
and morphogenic capacity was noticed. 
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Cell type-specific binding of Ricinus lectin to murine cerebellar cell 
surfaces in vitro. 
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The binding of several plant lectins, Concanavalin A (Con A) , Lens 
culinaris A (LCA) , wheat germ agglutinin (WGA) , and Ricinus communis 
agglutinin 120 (RCA 120) to cell surfaces of developing mouse cerebellar 
cells was assayed by the use of fluorescein isothiocyanate 
(FITC) -conjugated compounds. Freshly dissociated, live single-cell 
suspensions from 6-day-old mouse cerebellum contain 93% ConA, 99% 
LCA, 98% WGA, and 59% RCA 120-positive cells with ring fluorescence. Of the 
RCA 120-positive cells, 4% express a high and 55% a lower or very low 
number of lectin receptors. Flow cytometric analysis of fluorescent lectin 
binding yields results qualitatively similar to those obtained by scoring 
positive and negative cells in the fluorescence microscope. In 
monolayer cultures of 6-day-old mouse cerebellum practically all cells 
express receptors for ConA, LCA, and WGA, whereas RCA 120 binding sites are 
absent from neurons with small cell bodies (granule, basket and stellate 
cells) and present in large number on neurons with large cell bodies 
(Purkinje and possibly Golgi Type-II cells) and fibroblasts. RCA 120 
receptors are weakly expressed on astro- and oligodendroglia . Cell 
type-specific expression of RCA 120 receptors is constant throughout all 
ages studied (embryonic day 13 to postnatal day 9).. At early embryonic ages 
the proportion of highly fluorescent neurons with large cell bodies is 
significantly increased. 
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We have developed an immunochemical method for labeling human red blood 
cells in suspension with hemoglobin-specific antibodies. A membrane 
permeable cross -linking reagent, dimethyl suberimidate, is used to 
covalently bind, in situ, a fraction of the intracellular hemoglobin to 
integral membrane proteins. Hypotonic lysis and washing of the cells 
removes the unbound hemoglobin resulting in red blood cell ghosts which are 
permeable to macromolecules . Fluorescein-labeled antibodies for the 
hemoglobin variants S and C bind specifically to hemoglobin AS and AC 
ghosts, respectively, and not to normal hemoglobin AA ghosts. This 
technique can be used to prepare ghost* suspensions for cell 
sorter analysis in which large numbers (10 (9) - -10 (10) ) of normal ghosts can 
be rapidly screened for the presence of rare ant i -hemoglobin S and 
ant i -hemoglobin C binding ghosts. In reconstruction experiments using 
mixtures of AS and AA cells and ant i -hemoglobin S, AS ghosts as rare as 3 X 
10 (-5) were quantitatively recovered. Fluorescence artifacts prevented 
direct enumeration of AS ghosts at lower frequencies, but a two-step flow 
sorting- fluorescence microscope visual scanning procedure 
allows semiquantitative detection of anti -hemoglobin S-labeled ghosts as 
low as 10 (--7) . This method can be used for rapidly screening blood samples 
from individuals of normal hemoglobin A genotype for the presence of rare 
anti -hemoglobin S and anti -hemoglobin C binding ghosts. 

... and not to normal hemoglobin AA ghosts. This technique can be used to 
prepare ghost suspensions for cell sorter analysis in which 
large numbers (10 (9) - -10 (10) ) of normal ghosts can be... 



Intracellular compartmentalization of fura-2 dye demonstrated by 
laser-excitation fluorescence microscopy: a problem in measuring cytosolic 
free calcium concentration using fura-2 fluorescence in vascular smooth 
muscle cells. 
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Recently, we have developed a novel laser-excitation fluorescence 
microscope system to study intracellular calcium (Ca2+) in individual 
cultured vascular smooth muscle (VSM) cells using fluorescent indicators 
for (Ca2+) . In the course of our study, it was shown that the subcellular 
fluorescence distribution of fura-2 was not homogeneous in VSM cells 
incubated with the acetoxy-methyl ester form of fura-2, fura-2/AM. The 
fluorescence appeared spotty or filamentous and resembled in shapes the 
intracellular organelles, suggesting that there was fura-2 dye 
compartmentalization in the organelles. To clarify the nature of the 
subcellular fluorescence, the soluble fraction of cells loaded with the dye 
was analyzed through high performance liquid chromatography (HPLC) . We also 
examined the excitation spectra of fluorescence in the soluble fraction, 
which was compared with that in the cell suspension. Using 
HPLC, it has been shown that no other than fura-2 was found in the soluble 
fraction, whereas analyses of excitation spectra have indicated that the 
membrane fraction contained fura-2/AM or its lipophilic metabolite. On the 
other hand, indo-1 dye fluorescence showed a diffuse intracellular 
distribution, but the nuclear region had higher or sometimes lower 
fluorescence levels than the cytoplasm. The present results suggest that it 
may be necessary to assess subcellular fura-2 compartmentalization and 
possible interference by fura-2 AM or its lipophilic metabolite for the 
accurate measurement of intracellular Ca2+ concentration in VSM cells. It 
is also suggested that indo-1 may be more suitable for estimating Ca2 + 
concentration than fura-2 in individual VSM cells. 
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Methanol fixation permits flow cytometric analysis of immunofluore scent 
stained intracellular antigens. 
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Fixation and immunof luorescent staining methods were developed for 
analyzing intracellular antigens with the cell flow cytometer. Fixing 
cell suspensions with 100% methanol provided best preservation 
of morphology, lowest fluorescent background staining and most intense 
specific immunofluorescence. Immunoglobulins present in B cell lines that 
were representative of different developmental stages could be 
distinguished quantitatively. Fluorescence histograms were compared 
with fluorescence microscope presentation of stained cells. 
Intracellular antigens that reacted with monoclonal antibodies could also 
be evaluated by flow cytometry. This method was utilized to assess 
plasmacyte development in mouse spleen cell cultures after stimulation with 
lipopolysaccharide . 

. . . immunof luorescent staining methods were developed for analyzing 
intracellular antigens with the cell flow cytometer. Fixing cell 
suspensions with 100% methanol provided best preservation of 
morphology, lowest fluorescent background staining and most intense... 
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Fura-2 measurement of cytosolic free Ca2+ in monolayers and suspensions 

of various types of animal cells. 
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The fluorescent indicator fura-2 has been applied to a variety of cell 
types in order to set up appropriate conditions for measurements of the 
cytosolic concentration of free ionized Ca2+ [( Ca2+]i) in both cell 
suspensions and single cells analyzed in a conventional fluorimeter 
or in a fluorescence microscope equipped for quantitative 
analyses (with or without computerized image analyses) , respectively. When 
the usual procedure for fluorescence dye loading (i.e., incubation at 37 
degrees C with fura-2 acetoxy- methyl ester) was used, cells often exhibited 
a nonhomogeneous distribution of the dye, with marked concentration in 
multiple small spots located preferentially in the perinuclear area. These 
spots (studied in detail in human skin fibroblasts) , were much more 
frequent in attached than in suspended cells, and were due to the 
accumulation (most probably by endocytosis) of the dye within acidic 
organelles after hydrolysis by lysosomal enzyme (s) . When loading with 
fura-2 was performed at low (15 degrees C) temperature, no spots appeared, 
and cells remained diffusely labeled even after subsequent incubation at 
32-37 degrees C for up to 2 h. Homogeneous distribution of the dye is a 
prerequisite for appropriate [Ca2+]i measurement. In fact, comparison of 
the results obtained in human skin fibroblasts labeled at either 3 7 or 15 
degrees C demonstrated in spotty cells a marked apparent blunting of Ca2+ 
transients evoked by application of bradykinin. Additional problems were 
encountered when using fura-2. Leakage of the dye from loaded cells to the 
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OB JE CTIVeT TO explore whether J^jJ^Prejjnt antigen toT 

cSrSrstics 11 o/^igen^resentatir'by eosinophil, in viJo. METHODS : 
B^B/c mice were sensitized and challenged by ovalbumin to recruit 
Sophi J ration into the airways. The airway eosinophils were 
purged and were labeled with a fluorescent dye. The labeled eosinophils 
were instilled into the mouse tracheas, fluorescent microscope 
was used to observe the migration of endobronchial eosinophils in vivo, 
sinale cell suspension was prepared from paratracheal lymph 
nodls of mice receiving antigen-exposed eosinophil instill aUon an 1 
cytometry was used to determine proliferation response of T cells and to 
identify the subset of responding T cells. RESULTS : By 8 h after tracheal 
^filiation? labeled eosinophils were visible in the -bcapsu ar region 
and streaming through the subcapsular sinus (19.0 +/- 1.8/mm(2) . witn 
increasing time, the numbers of eosinophils entering the regional lymph 
nodef "creased/ peaking at 24 h (59.2 +/- 7.2/j»(2>> and ^-^for at 
least 120 h (29.6 +/- 2.8/mm(2)). In sensitized mice that received b x 
10(5) antigen-exposed eosinophils, in vivo percentage of proliferating T 
ceU in tit paratracheal lymph nodes 1 d after eosinophil instillation 
(6.9% +/- 0.5%) were much higher than basic control value (3.2% +/- 0 3% f 
01) peaked at day 3 (10.8% ♦/- 0.8%, P < 0.01 and then declined over 
7 d (6 1% +/- 0.6%, P < 0.05). Eosinophil -induced m vivo T cell 
proliferation was antigen-specific, and the responding T cells were limited 



to GD4(+) cells. CONCLUSIONS: Eosinophils within the lumina of airways can 
process inhaled antigens, traffick to regional lymph nodes and function in 
vivo as antigen-presenting cells to stimulate responses of CD4 {+) T cells. 

were labeled with a fluorescent dye. The labeled eosinophils were 
instilled into the mouse tracheas, fluorescent microscope was 
used to observe the migration of endobronchial eosinophils in vivo. Single 
cell suspension was prepared from paratracheal lymph nodes of 
mice receiving antigen- exposed eosinophil instillation, and flow... 
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In vivo identification of parasinus macrophages in the mesenteric lymph 



